Complete enzymatic synthesis of DNA containing the SV40 origin of replication.
The replication of simian virus 40 origin-containing DNA has been reconstituted in vitro with SV40 large T antigen and purified proteins isolated from HeLa cells. Covalently closed circular DNA (RF I') daughter molecules are formed in the presence of T antigen, a single-stranded DNA binding protein and DNA polymerase alpha-primase complex, together with ribonuclease H, DNA ligase, topoisomerase II, and a double-stranded specific exonuclease that has been purified to homogeneity. The 44-kDa exonuclease-digested oligo(rA) annealed to poly(dT) in the 5'----3' direction. DNA ligase and the 5'----3' exonuclease were essential for RF I' formation. Covalently closed circular duplex DNA and full length linear single-stranded DNA were detected by alkaline gel electrophoresis as products of the complete system. DNA replication in the absence of either DNA ligase or the 5'----3' exonuclease yielded DNA products that were half length (approximately 1500 nucleotides) and smaller Okazaki-like fragments (approximately 200 nucleotides). Hybridization experiments showed that the longer chains were synthesized from the leading strand template, while the small products were synthesized from the lagging strand template. These results suggest that the RNA primers attached to 5' ends of replicated DNA are completely removed by the 5'----3' exonuclease, with the assistance of RNase H.